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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent short circuit of an electric 
charge with drawing type keeping circuit with undesirable timing by 
providing a protection gate circuit between an electric charges 
withdrawing type keeping pulse generating circuit and a switch 
control circuit, and prohibiting input of an erroneous switch control 
signal to a switching element. 

SOLUTION: An electric charge withdrawing type keeping pulse 
generating circuit 20 is provided with SW1-SW4 corresponding to 
FET switching elements FSW1 -FSW4. Switch control lines S1a-S4a 
from a switch control circuit 23 are connected to a protection gate 
circuit 24, switch control signal lines S1b~S4b are connected to 
gate terminals of each FET switching element FSW1-FSW4. When a 
normal switch control signal is received by the protection gate 
circuit 24, the same signal as a signal from the switch control circuit 
is supplied to the FET switching elements, when an abnormal signal 
is received, all switch control signals are turned off, it is evaded that 
plural switched being not assumed are simultaneously tuned on. 








k 




k— 






I 


t 




i 



LEGAL STATUS 

[Date of request for examination] 01.04.1999 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3315897 

[Date of registration] 07.06.2002 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAAZzaOANDA41 1 05291 0P1 . 



03/12/25 



1/3 ^- V 



* NOTICES * 

• •• 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

(1 I.This^doceiment has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the driving gear of a plasma display panel. 
[0002] 

[Description of the Prior Art] As a display panel with comparatively easy thin-shapeHzing and big-screen-izing, the 
plasma display panel (PDP is called hereafter) is known, and the cutback of a manufacturing cost and power 
consumption is demanded. Drawin g 1 is the outline block diagram of the alternating current discharge mold PDP. 
PDP10 line electrodes X1, X2, X3 t .... Xn from — with the Y line electrode group which consists of line electrodes 

Y1, Y2, Y3 Yn which make X line electrode group and it becoming, and a pair train electrodes D1, D2, D3, .... Dm 

which intersect perpendicularly with these X line electrode group and a Y line electrode group from — it consists of 
becoming train electrode groups. Moreover, the discharge eel 9 with which discharge gas was filled up on the 
intersection of each electrode is formed, and desired display luminescence is performed by the pulse impressed to 
the above-mentioned electrode. 

[0003] In order to drive such PDP10, a scan pulse is first impressed to X line electrode, and a data pulse is made to 
discharge by impressed and writing in to the same timing as a train electrode. Thereby, by the maintenance pulse 
impressed by turns between X-Y line electrode pairs, maintenance discharge is attained and luminescence is 
maintained. Maintenance discharge is performed by carrying out the charge and discharge of the panel inter- 
electrode electrostatic-capacity section, and the great portion of luminescence of a discharge eel is performed by 
this maintenance discharge. So, it depends for the power consumption of the whole PDP on the power spent at a 
maintenance conducting period greatly. Especially in actuation of a large-sized panel, since panel inter-electrode 
electrostatic capacity increases and an actuation power supply also becomes large, the power consumption of the 
whole PDP equipment will increase. 

[0004] Then, the reactive power lost by discharge during a maintenance conducting period is collected, and the 
charge recovery mold actuation circuit which reduces the power spent on maintenance discharge by reusing in the 
case of charge is proposed. In drawing 2 , X line electrode (both X1 and-Xn are connected, and it is considering as 
the common electrode) is connected to the charge recovery mold maintenance pulse generating circuit 20. The Y 
line electrode actuation circuit 21 includes the charge recovery mold maintenance pulse generating circuit 20, and 
the scan pulse and blanking pulse reset pulse generating circuit which are not illustrated as a driving pulse 
generating circuit. 

[0005] Drawing 3 is the timing chart of the maintenance pulse generated by the charge recovery mold maintenance 
pulse generating circuit 20, and explains the generation process of the maintenance pulse in a maintenance 
conducting period with reference to drawing 2 and drawing 3 below. First, in a period t1, SW1, SW2, and SW4 become 
[ both ] OFF, SW3 becomes ON, and the line electrode X is clamped by GND level. 

[0006] Next, if SW3 is set to OFF and SW1 is set to ON, the charging current of the charge recovery capacitor C1 
will be supplied to the discharge eel of PDP through a coil L1 and diode D1 (t2), and continuously, if SW1 is set to 
OFF and SW4 is set to ON, each line electrode X will be clamped by the maintenance pulse voltage 22 (VD) (t3). 
Next, if the discharge current from the discharge eel of PDP will be charged by the capacitor C1 through a coil L2 
and diode D2 if SW4 is set to OFF and SW2 is set to ON (t4), SW2 is set to OFF and SW3 is continuously set to ON, 
the line electrode X will be clamped by GND level (t5). 

[0007] By repeating the above actuation, the maintenance pulse which followed each line electrode can be supplied. 
Although a maintenance pulse is generated by the same actuation also in a Y line electrode, generation timing is 
shifted the X line electrode and semicircle term, and, thereby, is enabling field discharge between X-Y line electrode 
pairs. 
[0008] 

[Problem(s) to be Solved by the Invention] malfunction, the noise from the outside, etc. arose in the period (t3) 
when the line electrode be clamp by the maint nance puis voltage VD, and th switch control circuit which control 
a switch, and when the switch control signal which turn ON the switch (SW3) which make GND level clamp a line 
electrode occurred, in the abov -mentioned conventional charge recovery mold maintenance pulse generating 
circuit, the defect that a charge recovery mold maintenance pulse generating circuit be in a short circuit condition 
be. 

[0009] 

[Means for Solving the Problem] According to this invention, it is characterized by having prepared a protection gate 
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circuit controlled uniquely to b come only the switch signal of a request of various switch control signals from a 
. switch.control circuit between switch control circuits and charge recovery mold maintenance pulse generating 
circuits which control each switch in a charge recovery mold maintenance pulse generating circuit. 
[0010] 

[Embodiment of the Invention] Hereaft r, with refer nee to a drawing, this invention is explained to details based on 
the suitable example of this inv ntion. In drawing 4 , although the charge recovery mold maintenance pulse 
generating circuit 20 has the sam circuitry substantially with th circuit of drawing 2 , by drawin g 4 , SW1-SW4 
which form the switch section are prepared corresponding to the FET switching elements FSW1-FSW4. Each switch 
control signal line (S1a-S4a) from the switch control circuit 23 is connected to the protection gate circuit 24, and 
the switch control signal line (S1b~S4b) from the protection gate circuit 24 is connected to the gate terminal of 
each FET switching element (FSW1 -FSW4). Here, S1a-S4a, S1b-S4b, and FSW1-FSW4 correspond mutually 
[ several ] each, for example, the signal from the switch control circuit 23 to the FET switching element FSW1 is 
supplied through signal-line S1a and S1b. 

[001 1] DrajvjngJ) is the logic block diagram showing the 1st example of a protection gate circuit and explains 
actuation of this circuit below with reference to the timing chart of drawing 3 . First, the case where a normal switch 
control signal without malfunction and the noise from the outside is received in the protection gate circuit 24 is 
considered. Here, SW1-SW4 of drawing 3 shall be read as FSW1-FSW4. As opposed to a switch control signal with 
which FSW1, FSW2, and FSW4 become [ both ] OFF, and FSW3 becomes ON in the period t1 of drawing 3 The signal 
level on the signal input line (S1a~S4a) to a protection gate circuit It is set to "L", "L", "H", and "L", respectively. 
The input of the AND gate 30 It becomes a signal "L" from S1a, and signal"H" from S2a~S4a through inverters 34- 
36, "L" and "H", the output of the AND gate 30 is set to "L", and an off signal is inputted into the gate of the FET 
switching element FSW1. The input of the AND gate 31 serves as a signal "L" from S2a, and signal"H" from S1a, 
S3a, and S4a through inverters 37-39, "L" and "H", the output of the AND gate 31 is set to "L", and an off signal is 
inputted into the gate of the FET switching element FSW2. In the AND gate 32, both the signals through the signal 
and inverters 40-42 from S3a from S1a t S2a. and S4a serve as H , the output of the AND gate 32 serves as H , 
and an ON signal is inputted into the gate of the FET switching element FSW3. The signal from S1a-S3a with which 
the input of the AND gate 33 minded the signal "L" and inverters 43-45 from S4a is set to "H", "H", and "L", the 
output of the AND gate 33 is set to "l_", and an off signal is inputted into the gate of the FET switching element 
FSW4. As mentioned above, output S1b - S4b of the protection gate circuit 24 in a period t1 is set to "L", "L", "H", 
and "L", respectively, and is the same as "L" of switch control signal S1a - S4a from the switch control circuit 23, 
"L", "H", and "L" Also about the other periods t2-t5, when a normal switch control signal is received, the same 
signal as the signal from a switch control circuit is supplied to each FET switching element by the same actuation as 
the above. 

[0012] Next, the case where an unusual switch control signal is received by malfunction or a noise from the outside 
of a switch control circuit etc. in the protection gate circuit 24 is considered. For example, when the switch control 
signal "L" of S1a - S4a in the period t3 of drawing_3 , "L". "L", and "H" turn into "L", "L", "H", and "H" that is, it 
sets at this period. When the signal of S3a which must originally be "L" level is set to "H" level and inputted into 
the protection gate circuit 24, the input of the AND gate 30 It is set to signal"H" from S2a-S4a through the signal 
"L" and inverters 34-36 from S1a, "L", and "L", the output of the AND gate 30 is set to "L", and an off signal is 
inputted into the gate of the FET switching element FSW1. The input of the AND gate 31 is set to signal"H" from 
S1a, S3a, and S4a through the signal "L" and inverters 37-39 from S2a, "L", and "L", the output of the AND gate 
31 is set to "L", and an off signal is inputted into the gate of the FET switching element FSW2. The input of the 
AND gate 32 is set to signaf'H" from S3a, signaf'H" from S1a, S2a, and S4a through inverters 40-42 and "H", and 
"L", the output of the AND gate 32 is set to "L", and an off signal is inputted into the gate of the FET switching 
element FSW3. The input of the AND gate 33 is set to signaf'H" from S4a, signaf'H" from S1a-S3a through 
inverters 43-45 and "H", and "L", the output of the AND gate 33 is set to "L", and an off signal is inputted into the 
gate of the FET switching element FSW4. As mentioned above, both output S1b - S4b of the protection gate circuit 
24 in a period t3 is set to "L", and both switch control signaf'H" of S3a from the switch control circuit 23 and S4a 
is set to "L", and it is inputted into the gate of the FET switching elements FSW3 and FSW4. That is, the logical 
circuit of gVawing 5 is making the switch control signal to all switches turn off compulsoriiy, when an ON control 
signal is transmitted to switches other than the switch it should switch on from a switch control circuit The 
condition that this calls it simultaneous ON of two or more switches which are not assumed in the timing chart of 
drawing 3 is avoidable by turning OFF all switches. 

[0013] Next the logical circuit shown in drawing 6 as the 2nd example of a protection gate circuit is similarly 
explained to be the 1 st example. First the case where a normal switch control signal without malfunction and the 
noise from the outside is received in the protection gate circuit 24 is considered. In the period t1 of drajwing 3 , the 
signal level on the signal input line (S1a-S4a) to a protection gate circuit is set to "L", "L", "H", and "L" to a 
switch control signal with which FSW1. FSW2, and FSW4 become [ both ] OFF, and FSW3 becomes ON, respectively. 
Both S1a, S2a, and S4a are connected to S1b, S2b, and S4b, and the switch control signal from a switch control 
circuit is directly inputted into each gate of the FET switching elements FSW1, FSW2, and FSW4. The input to the 
FET switching element FSW3 is supplied from the output of the AND gate 50. In the AND gate 50, both the signals 
through signal"H" from S3a and inverters 51-53 from S1a, S2a, and S4a serve as an input of "H", an output serves 
as "H". and an ON signal is inputted into the gate of the FET switching element FSW3. Therefore, output Sib - S4b 
of the protection gate circuit 24 in a period tl is set to "L", "L", "H", and respectively, and is the same as "L" 
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of switch control signal S1a - S4a from the switch control circuit 23, "L", "H", and "L" Also about the other 
• periods t2-t5, when a normal switch control signal is receiv d, the same signal as the signal from a switch control 
circuit is supplied to each FET switching element by th same actuation as th above. 

[0014] Next, in the object which prev nts especially the short circuit of a circuit, the case where an unusual switch 
control signal which mak s the p riod when FSW3 should be turned on, and which does not come out turn on FSW3 
by. malfunction or a noise from the outside of a switch control circuit etc. is received in the protection gate circuit 
24 is considered. The switch control signal of S1a - S4a [ in / like the 1st example / the period t3 of drawing 3 ] 
"L", When "L'\ and "H" turn into "L", "l_", "H". and "H" t the input of the AND gate 50 The output of the AND 
gate 50 is set to "L", and an off signal is inputted into the gate of the FET switching element FSW3 by signal"H" 
from S3a, signal"H" from S1a, S2a, and S4a through inverters 51-53 and "H", and "L" Therefore, output S1b - S4b 
of the protection gate circuit 24 in a period t3 becomes "L", "L", "L", and "H", respectively, and malfunction switch 
control signal" H" of S3a from the switch control circuit 23 is set to "L", and it is inputted into the gate of the FET 
switching element FSW3. That is, the logical circuit of drawing 6 has forbidden the ON signal to the gate of FSW3 in 
periods other than the period when FSW3 should be turned on for a maintenance pulse generating circuit only paying 
attention to the FET switching element FSW3 which may give fatal actuation, the short circuit condition that this 
does not assume a maintenance pulse generating circuit — avoidable — in addition — and a normal switch control 
signal can be supplied to a maintenance pulse generating circuit. 

[001 5] The equal circuit which used the OR gate may be used for the logical circuit shown in the above examples 
[ 1st and 2nd ]. Moreover, it may replace with a logical circuit, the control signal from a switch control circuit may be 
supervised by the program of a microcomputer etc., and a normal switch signal may be supplied to an FET switching 
element. 
[0016] 

[Effect of the Invention] As explained above, by preparing a protection gate circuit between a charge recovery mold 
maintenance pulse generating circuit and the switch control circuit which gives a switch control signal to the 
switching element in this circuit, the input to the switching element of a switch control signal [ made / in according 
to malfunction of a switch control circuit / the mistake ] is forbidden, and the short circuit in the timing which a 
charge recovery mold maintenance pulse generating circuit does not desire especially can be prevented. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LJhis document has be n translat d by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translat d. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A driving gear of a plasma display panel characterized by providing the following An actuation switching 
means which consisted of switches connected between between a terminal of a line electrode of a plasma display 
panel, and a terminal with which predetermined potential is impressed and this line electrode terminal, and a terminal 
with which a reference potential is impressed It has a switch control means which generates a switch-on control 
pulse for setting said switch to ON to predetermined timing alternatively. It is the driving gear of a plasma display 
panel which supplied a predetermined driving pulse by actuation switching means to said line electrode, a switch of 1 
of said switch control means to said actuation switching means — receiving — this, when a switch-on control signal 
which makes a period when a switch-on control signal which makes a switch of 1 turn on has occurred turn on other 
switches occurs A safeguard which prevents all supplies on a switch of a switch-on control signal 
[Claim 2] said safeguard — a switch of 1 of said switch control means to said actuation switching means — 
receiving — this — the time of a switch-on control signal which makes a period when a switch-on control signal 
which makes a switch of 1 turn on has occurred turn on other switches occurring — said — others — the switch- 
on control signal which makes it switch on — said — others — the driving gear of the plasma display panel 
characterized by to be a means prevent supply on a switch. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing J ] It is drawing showing the electrode configuration of a plasma display panel. 

[0r3.MQg_2] It is drawing showing the conventional charge recovery mold maintenance pulse generating circuit 
[Drawing 3] It is drawing showing the timing chart of the maintenance pulse generation in a charge recovery mold 
maintenance pulse generator. 

[Drawing 4] It is drawing showing the whole this invention block diagram. 

[Drawin g 5] It is the logic block diagram showing the 1st example of the protection gate circuit in this invention. 
[Ptayying .31 ft ' s the '°g' c block diagram showing the 2nd example of the protection gate circuit in this invention. 
[Description of Notations] 

9 Discharge Cel 

10 Plasma Display Panel 

20 Charge Recovery Mold Maintenance Pulse Generating Circuit 

21 Y Line Electrode Actuation Circuit 

22 Maintenance Pulse Voltage 

23 Switch Control Circuit 

24 Protection Gate Circuit 
30- 33 and 50 The AND gate 
34-45, 51-53 Inverter 
SW1-SW4 Switch 

FSW1-FSW4 FET switching element 
LI, L2 Coil 
D1, D2 Diode 

C1 Charge recovery capacitor 

S1a-S4a, S1b-S4b Switch control signal line 



[Translation done.] 
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